Abstract. With the continuous development of economy and society, cloud computing, as a new type of green computing model, has been gradually applied to related fields. The article focuses on the relevant content of cloud computing, analyzes the specific methods of energy efficiency assessment in the process of cloud computing, in order to promote the further development of cloud computing technology in China.
Introduction
With the rapid development of social economy and the development of information technology. With the development of Internet of things technology and mobile Internet technology. The physical laboratory has shown its shortcomings in time, space and resource utilization. So cloud computing has gradually ascended to the modern historical stage. In the new normal economic development under the new situation. To explore the specific methods of energy efficiency assessment in the process of cloud computing environment is of great significance to improve computer power and promote the further development of modern computer technology [1] .
Cloud Computing Related Content Simple Analysis
All the time, all eyes of the beholder, for the definition of cloud computing on the way, there is no consensus with all experts and scholars have recognized the definition. In a nutshell, cloud computing is the product of the integration of traditional computer technology and network technology, is a service delivery and use model with the main purpose of integrating many low-cost computing entities through the network into a perfect system with powerful computing power. Cloud computing is also known as utility computing, infrastructure services, software services, platform services, and the "all-in-one" hybrid of concepts and techniques. Its structure is extremely complicated, but it is not without chapters. In essence, cloud computing is a new service model that provides resources for renting. The rise of cloud computing opens up new horizons for the development of the Internet. It has a turning point and a milestone in the history of the Internet. Cloud computing has the characteristics of dynamic expansion and on-demand service, which can meet the demand of saving resources and reducing the cost of information service. [2] It is of great significance to explore the specific methods of energy efficiency assessment in the process of cloud computing environment under the new situation.
Analysis of the Specific Methods of Energy Efficiency Assessment in Cloud Computing Environment
In the process of cloud computing environment, the specific methods of energy efficiency assessment are mainly embodied in specific models, such as energy efficiency models based on performance or energy consumption. Second, the methods and results of energy efficiency assessment need to be measured to see the effectiveness of the evaluation method. [3] When the performance of the energy efficiency assessment method is determined, the results of the energy efficiency assessment need to be calculated, In this case, some formulas are involved. When the system recognizes the energy efficiency assessment model, the measurement method, and the calculation method, it needs to be used in real life. The following is a detailed description of the relevant content:
Introduction to Energy Efficiency Models Based on Performance or Energy Consumption
In the cloud environment, energy efficiency is mainly performed by the performance and power consumption of the system in the unit time. Energy consumption is the energy consumed by a computer system at a given time. Typically, the measurement of energy efficiency measures includes ancillary equipment such as networks, computers and air conditioners. The mechanism of this model is mainly to evaluate the efficiency and energy efficiency of the computer in the whole evaluation model. Computer efficiency mainly by the number of floating point arithmetic or words long fixed-point instructions the average speed of execution measure, the energy efficiency is absorbed by the watt, circuit components in a unit time or measured by electricity. [4] In the cloud environment, computer energy efficiency calculation is divided into two parts: performance and power. The performance is parameter M FLO PS (a million floating-point calculation), measured by the Linpack benchmark software, and the power consumption unit is measured by the precision power instrument (watt) value, and the energy efficiency value is expressed by "M FLO PS/watt". Evaluate the number of floating-point operations per second (FPLOPS).The number of floating-point operations is simply "FLOPS", and the average execution speed of single-word long fixed-point commands is referred to as "MIPS ". The amount of electricity that a Watt or circuit element absorbs or emits in a unit time is called a flop/Watt. [5] In the process of cloud computing, the calculation of computer efficiency and energy is usually carried out by FLOPS/Watt. The derivation formula is: FLOPS/Watt= (Operations/second) per Watt=Operations/Joule.
The Power U sage Effectiveness (PU E), defined by the green grid after comparing the consumption of refrigeration systems and other non-it resources, is the energy ratio of all the energy consumed by the data center to the IT load, is the inverse ratio of Data Center Infrastructure Efficiency (DCiE).The expression of the relationship between load, frequency and usage is as follows: CPU load = CPU frequency × CPU utilization× λ CPU. [6] Using this energy efficiency evaluation model can effectively control computer energy consumption and output in the process of cloud computing environment and provide guidance for the calculation of computer energy efficiency assessment [7] .
Introduction of Measurement Methods for Energy Efficiency Assessment in Cloud Computing Environment
When measuring energy efficiency in the process of cloud computing, it is usually necessary to measure L (T) and E (T). The L (T) represents the task of system processing in T time, namely, FLOPS, and E (T) means energy consumption, namely, Watt. According to the principle of energy efficiency assessment model, the method used to measure energy efficiency is the method of electricity meter. The principle of this work is to deploy CPU monitoring agents on each node of the cloud system, and make these CPU agents summarize the monitoring data. Then, the energy consumption and load condition of the CPU are calculated by using the definite integral calculation, and then the whole value of E (T) is obtained. However, the power meter measurement method is limited by the power measurement range in the process of use, and the power of more than 2500 watts cannot be controlled, processed and summarized. And this method can only macroscopically control all the energy efficiency of the entire cloud computing server, and cannot measure the energy efficiency of each computer [8] .
The Calculation Method of Energy Efficiency Assessment in Cloud Computing Environment Is Introduced
When the computer energy consumption is measured, the assessment of energy efficiency in the process of cloud computing needs to be calculated. In existing cognitive situation, when calculating the energy consumption of E (T) need to cloud computing nodes by homogeneous assumption, all the heterogeneous cloud as a homogeneous subsets of cloud, and then the calculation and aggregation of E (T), the resulting E (T) overall value. The final calculation formula of the integral value of E (T) is:
Using this formula, the energy efficiency of each node can be calculated accurately. This calculation method is very granular and easy to operate. [9] Need to indicate in this is, in the process of heterogeneity cloud computing environment, the calculation method for heterogeneous cloud environment can be divided into multiple homogeneous environment, as well as the parameter value, the parameters measurement computer frequency calculation is complicated and utilization has incomparable superiority. But this kind of calculation method is not very mature, still need in the subsequent development of continuous optimization, to promote cloud computing environment in the process of computing to the further development of the energy efficiency evaluation [10] .
The Application of Performance Energy Efficiency Evaluation Model in Energy-saving Technology
Performance energy assessment model is often used in server performance monitoring, and the execution time and workload are the main test indexes. In the performance energy consumption evaluation model, the energy saving mechanism of cloud computing has different classification standards, and its function management mode has dynamic and static score. According to the different energy consumption phase, it can be divided into shutdown technology, open technology, dynamic voltage adjustment and virtual machine technology. These technologies are applied to different stages of energy saving, closed and open technology is mainly in order to reduce energy consumption of computer free, while dynamic voltage regulation technology and virtual machine technology is to reduce the energy consumption in the computer in the running process. [11] In cloud computing environment, according to the performance evaluation model of energy efficiency and change the load of DPM, and used in the process virtual machine technology to adjust its power status, increase the computer's energy, achieve the goal of reducing energy consumption.
Summary
When using cloud computing technology, measurement and calculation method in order to further optimize the energy efficiency evaluation, also need to integrate optimization evaluation model of energy efficiency, and to assess the relationship between the model and the optimization target of energy efficiency. Only on the basis of understand the trade-off between them, can effectively reduce the energy consumption in the process of cloud computing environment, with the minimum energy input for maximum output and economic benefits of cloud computing technology optimization, promote the further development of cloud computing technology.
